BACKGROUND AND PURPOSE: AIDS-related systemic non-Hodgkin lymphoma (ARL) remains a significant cause of morbidity and mortality in patients infected with the human immunodeficiency virus (HIV-1), and leptomeningeal disease in this setting has a dismal prognosis. We investigated the utility of brain CT in determining the outcome of leptomeningeal disease, despite MR imaging being the gold standard.
I
n established market economies, treatment with highly active antiretroviral therapy (HAART) has reduced morbidity and mortality associated with infection with the human immunodeficiency virus (HIV). 1 Non-Hodgkin lymphoma (NHL) remains the second most common tumor in individuals infected with HIV-1, after Kaposi sarcoma, and the mortality of AIDS-related systemic non-Hodgkin lymphoma (ARL) remains high. 2, 3 The median survivals reported with chemotherapy in the pre-HAART era were 2-13 months, 4 though the outcome of ARL appears to have improved in the HAART era. 5 The most common form of central nervous system (CNS) involvement in systemic NHL is leptomeningeal disease, a devastating complication that usually occurs in conjunction with systemic metastases. 6, 7 Also known as neoplastic meningitis and meningeal carcinomatosis, its diagnosis has been facilitated by advances in neuroimaging that may demonstrate discrete enhancement abnormalities and laboratory analysis of CSF, though cytologic evaluation of CSF does not consistently detect malignant cells. 8 After a diagnosis of leptomeningeal NHL is established, the use of intrathecal chemotherapy and/or radiation therapy, in addition to systemic chemotherapy, can improve survival and palliate symptoms.
Although MR imaging is generally thought of as the standard of care and recent papers have delineated the optimal manner to perform such scans, these investigations often remain difficult to obtain, especially in the developing world, 9 and require patients to remain still. To evaluate the utility of a CT brain scan in the outcome of patients with potential leptomeningeal disease, we investigated the survival of individuals with ARL and leptomeningeal disease, diagnosed either on a CT brain scan and/or with the presence of tumor cells in the CSF.
Methods
The Chelsea and Westminster HIV cohort is one of the largest in Europe, and clinical information on a total of 9621 HIV-seropositive patients has been accumulated since 1986. All patients who were diagnosed with lymphoma were identified prospectively, and we restricted our study to those individuals with systemic ARL diagnosed in the HAART era and who had both a lumbar puncture and CNS imaging by using a CT brain scan at the time of initial diagnosis. We identified 82 patients who fulfilled these criteria in the HAART era.
All patients had histologically confirmed diagnoses of ARL by using a peripheral (lymph node or organ) or bone marrow biopsy. CT brain scans were independently reviewed by a radiologist, and patients were classified as having no CNS involvement, meningeal disease, and/or a cerebral mass. CSF protein was measured by using the PRM assay (Sigma Aldrich, Poole, Dorset, UK) with an upper limit of normal of 450 mg/L; cytospins were performed by using standard light microscopy to detect cells. MR imaging scans were not included in this analysis, and individuals with primary CNS lymphomas were excluded.
Comparison of variables between groups was by 2 test for nominal variables and the Mann-Whitney U test for nonparametric variables. Survival was calculated from the day of diagnosis until death or the date of last follow-up. Overall survival duration curves were plotted according to the method of Kaplan and Meier. 10 The logrank method was used to test for the significance of differences in survival distributions. 11 Appropriate ethical approval was obtained.
Results and Discussion
A CT brain scan does not appear to offer additional prognostic information in leptomeningeal disease. Our cohort of 82 individuals with ARL in the HAART era had a median CD4 cell count of 176 cells/mm (range, 0 -636) and a mean age of 43 years (range, 23-77 years), and most (79%) had a diagnosis of diffuse large B-cell lymphoma (Table) . In addition, most had been exposed to HAART before ARL diagnosis and had a European Cooperative Oncology Group (ECOG) performance status of 1-2; most were male, reflective of the patient composition of the entire HIV cohort. Forty-three patients (46%) had a raised CSF protein at ARL diagnosis. A total of 17 (21%) patients had lymphoma cells in the CSF; only 3 were reported as having meningeal enhancement, whereas 7 had a mass on CT. All 3 patients with meningeal enhancement had tumor cells in the CSF and a raised protein.
Individuals with ARL have a poor prognosis, 13 regardless of the histologic type. 5 We found that individuals with meningeal ARL (leptomeningeal disease), defined as the presence of malignant cells in a diagnostic lumbar puncture at the time of diagnosis, had a worse outcome compared with those individuals without meningeal ARL (logrank P ϭ .0026, Fig 1) . However, measured overall survival was not affected by meningeal disease, defined by abnormal CT enhancement (logrank P ϭ .126) or by parenchymal lesions demonstrated on CT (logrank P ϭ .073). Both parenchymal lesions on CT scan and/or abnormal meningeal enhancement did, however, correlate with meningeal disease (defined by CSF cytology; P ϭ .3 and P ϭ .05, respectively).
Although the numbers of individuals with CNS pathology are small, it appears that a CT brain scan does not add prognostic information over CSF protein and cell count in the diagnosis of meningeal involvement. This disease has become an increasingly important late complication in oncology and HIV medicine, as patients survive longer and develop more CNS involvement and newer chemotherapies fail to penetrate the blood-brain barrier. As such, leptomeningeal lymphoma can be considered an emerging tumor entity, as well as a variant of CNS metastases. The hallmark of clinical presentation is a patient with cancer who has focal neurologic dysfunction and is found to have multifocal signs on neurologic examination. The clinical course is relentlessly progressive, and treatment is limited. This study confirms the poor prognosis and suggests that a CT brain scan does not provide additional prognostic information over and above CSF protein and cytospin, in the diagnosis of leptomeningeal ARL. Although this is not surprising because CT cannot exclude leptomeningeal disease, a CT brain scan may, however, be useful to exclude a space-occupying lesion as a cause of raised intracranial pressure, in addition to a lumbar puncture.
